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(54) IMPROVEMENTS IN OR RELATING TO CORTICOID 
CARBONATES 

« (J l lL 0 * ^ Syntex Corporation, a Panamanian Corporation of Apartado 
Postal 7386, Panama, Panama, do hereby declare the invention for which we pray 
that a patent may be granted to us, and the method by which it is to be performed, 
to be particularly; described in and by the following statement: — 

This invention relates to novel cydopentanophenanthrene derivatives. More par- 
ticularly, this invention is directed to 21-corucoid carbonates which can he represented 
by the following general formula ; 
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wherein, 

R l is fluoro or chloroj 
R* is hydrogen, fluoro or chloro; 
R 3 is hydroxy or when R a is chloro, R 3 can be chloro; 
R 4 is lower alfcyl, cycloalkyl, or araDsyl; 

P and Q are hydrogen, lower alky], halogenated lower alkyl monocyclic cyclo- 
alkyl, monocyclic aryl, monocyclic aryl lower alfeyl, monocyclic heterocyclic, 
or monocyclic heterocyclic lower alkyl, or together with the carbon atoms 
to which they are Joined P and Q are cycloalkyl or monocyclic heterocyclics 
and 

Z 1 is a single or double bond. 

The above novel compounds of this invention have anti-inflammatory, glycogenic; 
thymolyu'c, anti-estrogcnic" and anti-androgenic activity and can be used in the same 
manner tor the same purposes as 6«,9e^d1fluorc^llftl6a,17^ 
l,4-dierie-3^0-dione 16«,17a-acetonide (fluocinolone acetonide). They are particularly 
useful for topical treatment of skin inflammation and similar skin disorders, and for 
this purpose can be used together with the conventional exdpients in the conven- 
tional bases used for topical preparation. The invention includes therapeutic com- 
positions comprising compounds of formula I in suitable pharmaceutical excipients. 

The term "lower alkyl" and derivations thereof appearing in the above definitions 
and elsewhere in the instant specification denote alkyl groups containing 1 to 6 carbon 
atoms, inclusive, such as methyl, ethyl, propyl, isopropyl, butyl,- isobutyl, t-butyl, 
pentyl, amyl, hexyl, and the like. The term "cydoalkyl" denotes <ycloalkyl groups 
having from 3 to 10 carbons such as cyclopropyl, cydotmtyl, cyclopentyl, cydohexyl, 
cydopentyimethyl, cydopentyiethyl, cydohexyimethyl, cydohexylethyl, 3-(cydohexyl> 

V*a 25p] SfiE ERRATA SLIP ATTACHED 
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propyl, and the like. The terra "aralkyi" and derivations thereof appearingS the 
above definitions and elsewhere in the instant specification denote phenylalkyl and 
substituted phenylalkyl groups mntflfaiTi g from 7 to 10 carbon atoms, inclusive, such 
as benzyl, v-, m~ and p-meihylbenzyl, phenyietbyi and 3-(phenyi)propyL 

The compounds of Formula I are prepared according to this invention by react- 



ing a steroid of the general formula 




wherein R 1 , R 2 , R 3 , P, Q and 2? are as previously defined with a chlorofbrmate having 
the general formula: 

O 

O-JL-OR* 
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(B) 

wherein R* is as previously defined. The steroid of Formula A can be reacted in a 
pyridine solution with the chlorocarbonate of Formula B in excess of one mole of 
the steroid. The reaction can be conducted in the presence of a cosolvent such as 
chloroform, dicbloromethane, monoglyme, or tetrahydrofuran since the neat pyridine _ 
15 solution may cause some decomposition of certain of the reactants. The reaction is 15 
conducted at a temperature of from -70° to 20 o Q for from 5 to 48 hours, pre- 
ferably for 18 hours at 0°Q and purified by conventional procedures. For example, 
the reaction mixture containing the product carbonate can be diluted with water, 
filtered, and the solid product dried and purified by crystallization or chromatography 
20 on silica gel to yield the 21-corticoid carbonates of Formula L 20 
The chloroforrnates of Formula B together with representative procedures for 
reacting them with steroids are disclosed in U.S. Patents 3,056,727, 3,314,856, 
3,329,570, 3,409,641 and Belgium Patent 706,333. In general, the cfaloroformates/are 
formed by reacting a corresponding alcohol with an excess of phosgene in a suitable 
25 inert organic solvent to obtain the chlorocarbonate. For example, phosgene can be 25 
allowed to bubble for a period of 1 J hours into 120 cc. of anhydrous ethanol cooled 
to 0°C Then 30 g. of cyclohexylmetihanol is introduced. The reaction mixture is then 
agitated at 0°C for a period of 24 hours, the phosgene is removed by bubbling 
nitrogen therethrough, and the mixture is concentrated to dryness under vacuum to 
30 yield the cydohexylmethyl chlcroformate. - 30 

Other suitable cMoroformates include methyl chloroformate, ethyl chlororormate, 
n-propyl chloroformate, cyclohexyl chloroformate and benzyl chloroformate. 

The compounds of Formula A are described together with methods for their 
preparation in U.S. Patent 3,053,838. Among the suitable starting steroids useful in 
35 the process of this invention can be mentioned the 16^17of-acetal derivatives of 35 
6^fluoro-llj8,16a47^1-tetrahydroxv^ 
6o<hIoTo-lJkl6^17«,21-tet^ 

,9{r4iflunro-l 1 Al fo,17c*^ 
6a,9<^dicbJoro-lljS,16*,tf 

40 6«*cbJtoro-9<^fiuoro-l^ 40 

9a-chloro^fluoro41&16*^ 
6^9^11i^tricMoro-16^ 
9 tfj llJ3-mchIoro^flu^ 

6a-fluoro-l 1 )5,16a J 17ff^l-tetrahydroxypregna-l ,4^ene-3^0^i^ 
45 6^fluorc-llftlfo,17*,21-te^ 45 

6<<,9<*^Iuluoro-l 
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fa^aKlicMoro-ll&lfaj^ 
6«<hlGro~9!cr-fluoio^ 
9<rt^xo-6a-fL}lGSQ-llB f l6a,l7#2l^ 

6>,9«,llfl-trichlc*o-^^ and 
9ot,ll^-dichloro-6a-fluMO 1 6a,17*>2 l-trihydn>xypregna-l J 4-dienes3 ,20-dione, 5 
with, lower alkanals such as paraldehyde, propanal, and hexanal; halogenated lower 
alkanals such as chloral hydrate trifiuoxoacetaMehyte hemiacetal and hepta fluoro- 
butanal ethyl hemiacetal; di(Iower alkyljketones, such as acetone, diethylkctonc, di- 
butylketone, methylethyiketane, and methylisoburylketone; halogenated dnlawer alkyl> 
ketones, such as 1,1,1-triflnoroacetone; cydoalkanones, such as cydopentanone, cyclo- 10 
hexanone, suberone, cydobntanone, and cydodecanone; mono- and dicydoalfcyl 
ketones, such as cydohexylmetbyl ketone and dicydopxopyl ketone; monocyclic 
aromatic aldehydes, such as benzaldehyde, habbenzaldehydes (eg. /JKttorobenzalde- 
hyde and ^-fluorobenzaIdehyde> 3 lower alkoxv benzaldehydes (eg. cKmisaldehyde), 
dtflower alkcocyjbenzaldehydes (eg. veiatraldehyde), hydroxybenzafiehydes (eg. sak- 15 
cylaldehyde), dihvdro^benzaldehydcs (eg, resorcylaldehyde), lower alkyi benzalde- 
hydes (eg. m^tolualdenyde and p^%Ibenzaldehyde) 3 di(lower alkyl)benzaldehydes 
(eg. ^dimethylbenzaldehyde), nitrobenzaldehydes, acylamidobenzaldehydes (e.g. N- 
acetylanthranildaldehyde\ and cyanobenzaldehydes; monocyclic aromatic lower 
20 alkanals, such as phenylacetaldehyde, cc-phenylproiHonaldehyde, 0-phenylpropionalde- 20 
hyde, 7-phenyttutyraldehyde, and aromatf caUy-substf tuted halo, lower alkoxy, hydroxy, 
lower alkyl, nitro, acyiamido and cyano derivatives thereof; monocyclic heterocyclic 
aldehydes, such as picolmaldehydes, furfural, thiophene carbonals and halo, lower 
alkoxy, hydroxy, lower alkyl, nitro, and cyano derivatives thereof; monocyclic hetero- 
cyclic lower alkanals; monocyclic aromatic lower alkyl ketones, such as acetophenone, 25 
propiophenone, butyrophenone, valerophenone, iso-caprophenone, halophenyT lower, 
alkyl ketones (e.g. p-chloroacetophenone and pKliloroproidophenone), (lower alkoxyV 
phenyl lower alkyl ketones (eg. p-anisyi methyl ketone), di(lower alkoxy)phenyl lower 
alkyi ketones, hydroxyphenyl lower alkyl ketones, dihydroxpheiryl lower alkyl ketones 
30 (e.g. resacetopfaenone), (lower alkyl)phenyl lower alkyl ketones (eg. methyl p-tolyi 30 
ketone, di(Iower alkyQphenyi bwer alkyl ketones (o^xylyl methyl ketone), nitro- 
phenyl lower alkyi ketones (eg. /^nitroacetophenone), acylamidophenyl lower alkyl 
ketones (e.g. acetylanilines), and cyanophenyl lower alkyl ketones; benzophenone, and 
mono or bis substituted halo, lower aflcoxy, hydroxy, lower alkyl, nitro, acyiamido 
35 and cyano derivatives thereof; monocyclic aromatic lower alkanones, such as 1-phenyl- 35 
3-butanone and l-phenyl-4-pentanone, and aromatically substituted derivatives there- 
of; monocyclic heterocydic ketones, such as 2-acetylfuran, 2-benzoylfuran, and 2- 
acetylthiophcne; monocyclic heterocyclic lower alkanones; and monocyclic hetero- 
cyclic ketones, such as alloxan, 

40 Example 1 40 

Ethyl chloroformate (1 ml.) is added to a solution of 6a^a-difluoro-llA16<^17«, 
21-tetrahyckoxypregna-l,4-diene-3,20-dione lfo,17*-acetomde (500 mg.) in pyridine 
ftS mL) at 0°C The reaction mixture is maintained at 0°C for 18 hours, poured 
into water, filtered, washed with water, and crystallized from acetone-hexane to yield 

45 6a 3 9a - diftuoro - ll£,16a,17ofc21 - tetrahydroxypregna - 1,4 - diene - 320 - dione 45 
16a,17«-acetonide 21-ethyl<aibonate 



50 



Example 2 
Repeating the procedure of Example 1 with 

oVfluoro- 1 l/3,16a^ 17cr,21-Tetrahydr^^ Ua.l7a- 
50 acetonide,. 

6o-chloro-l l^ J 16a^l7«,21-tetrahydrcTcypxegn^ene-3^-^one \6ct z V7<*- 
acetonide, 

6^a-dfiuoro-ll'/8,16a^^^ 16o,17o- 
acetonide, 

55 6a,9^cMoro-llj3,lo«il7cr,21-te^^ 16«,17«- 55 

acetonide, 

6VcMoro-9o^uoro41£,16er,l7^ 
16a,17<^cetonide, 

9«-chloro-6a-.fluoro-l l£,16«,17«,21-tetrahyto^ 
60 16o^l7«yacetonide, ■ . « ^ 

6a,9«,ll£-tricMoro46^ 16a,17<*- 
acetonide, 
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9<%UjMichIoro-6«-fluaic>4^^ 
16a 17a-acetonide, 

* cVfiuoro-lljff,lfcr,17a,21^^ 16a 3 17o~ 
ac^ ton tcf Cj 

5 d«^oto-lljS,16aA7^21-tetrahydr 15a,17o^ 5 

acetonide, 

6on^or<>-9*-fluoro-llj(U6a,l^^ 
16a,17a^acetonide, 

9«-chloix>-cVfiuor^ 

10 16ff,17«-acctcmide, 10 
6a^ll/Ntrichloit>-16a,17a,21^ 
I6^17o-acetonide, and 

9o,ll£-dichiorc^rluo^ 
16o 3 17a-acetonide 3 

15 yields the corresponding 21-ethyl carbonates. 15 

Example 3 

Repeating the procedures of Examples 1 and 2 but replacing ethyl chloroformate 
with methyl chloroformate, n-propyl chloroformate, n-pentyl chloroformate, cyclc- 
propyl chloroformate, cyclopentyl chloroformate, cydcthexyl chloroformate, cydo- 
20 propylethyl chloroformate, cyclopentyJmethyl chloroformate, cyclohexyl ethyl chloro- 20 
formate, benzyl chloroformate, and p-memylbenzyl chloroformate yields the corres- 
ponding 21-methyl carbonate, 21 - (n - rn-or^carbonate, 21 - (n - pentyl)carbonate, 
21-cyc£propyl carbonate, 21-cyclopentyl carbonate, 21-cyclohexyi carbonate, 21- 
cyclopropyl carbonate, 2 l-cydopentylmethyl carbonate, 21-cyclohexyIethyl carbonate, 
25 21-benzyl carbonate, and 21-(p-methyIben2yl)carbonate of 25 
6o-fiuoro-110,lo>>17a,21-tetrafy 16a,17a-acetonide, 
cVchloro-ll^,l6^,17aj21-tetrahyckoxypreg^ 16cr,17<r-acetomde, 
6tf,9aKU^uoTO-110,lfc*,17a,21-tet^^ 16Vr,17ec- 
acetonide, . 

30 6^9^^h^oro-llftl6or,17a^l-teti^ydroxypre^ 16or,17a- 30 

acetonide, 

6Vchloro-9*-fiux>ro-llftl^^ 
16a,17a-acetrjnide, 

9a*Moro^fluoro41/?,16a,17^ 
35 16a,17<t-acetonide, 35 
6^9a,llj9-rrichloro-l6V,17a^^^ 16a,17a- 
acetonide, 

9a,l 1 ^"dichloro-6Vfluoro-16a, ^a^l-trmydroxyprcgn-^enfi-S^O-dione 
16a 3 17o-acetonide, 

40 6a-fliiorc^ll0,l6«47*£l-te^ 16o,17<x- 40 

acetonide, 

6a-cMoro- 1 1 jS > l6ff > 17«^l-tetrahydroxypregna-l,4^ene-3^0-^one 16a, 17a- 
acetordde, 

6V,9oKlffluora-ll£,16a,17a,21<et^ 
45 16«,17<^acetonide, 45 

6Vchtoro-9o^fluor^ll0,16a,17^ 
16a,17a-acetonide, 

fc*<hlDro-6Vfiuoro-llj!y 
16a, 17«- acetonide, 

50 6o,9a41jff-trichloj^l6*,l^^^ 50 

16a,17a^cetonide, and 

9^11£siicMQro~6VfIw^ 
16a,17ar acetonide. 

Example 4 

55 Following the procedure of Example 1, 21-ethyIcarbonates of 6a,9a - difluoro- 55 

ll/?,lo*a,17«,21 - tetrahydroxypregna - 1,4 - diene - 3,20 - dione 16o,17a - acetals, 
wherein, the 16a,17a-acetal groups are acetals of prop anal, hesana), chloral hydrate, 
mfluoroacetaldehyde hemiacetal, hepta fluorobutanal ethyl hemiacetal, acetone, di- 
ethylketone, dibutylketone, memylethylketone, methylisobutylketone, 1,1,1-trirluoro- 

60 acetone, cyclopentanone, cyclohexanone, suberone, cyclobutanone, cyclodecanone, 6*0 
cydohexylmethylketone, dicyclopropylketone, benzaldehyde, ^<Woroben2aldchyde, j>* 
fluorobenzaldehyde, c^anisaldehyde, veratraldehyde, salicylaldebyde, wi-tolualdehyde, 
p-ethyibenzaldehyde, <?^-dimethylbenzaldehyde, phenylacetaldehyde, a-phenyipro- 



1,2692*1 



pionaldehyde, ^-pheaylpropionaldehyde, picdoaJdchyd^ forfuraldehvde* aceto- 
pnenone, propiophenone, butyrophenone, valerophenone, &capropheiK>j^K^lom- 
aceto^one, p-cfalorciropiophenone, p-anisyl methyl ketone, methyl ^ylketone, 
benzophenone, 1-pheayW-botanone, l-phcn^pentanone! 
2^cetylfuran, ^be^oylfuran, 2-acetylthiophene r and alloxan are^t4ied fro^S 
corresponding 21-hydroxy compounds. 
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Example 5 




wherein 

R 1 is rluoro. or chloro; 
40 R 2 is hydrogen, fluoro or chloro; 

R* is hydroxy or wherr R a is chloro, R J can be chloro; 
R* is lower alkyl, cydoalkyl or aralkyl; 
aDd Q hydrogen, lower alky], halogenated lower alkyl, monocjefic cyclo- 
alkyl, monocyclic aryi, monocyclic aryl lower alkyl, monocyclic heterocyclic 
45 or monocychc heterocyclic lower alkyl or together with the carbon atoms, to 

which they are joined P and Q are cydoalkyl or monocyclic heterocyclic 
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a^^JL I** a 5 t ^: m ^ an " n 2 tor 7 activity of the comrmrmds of this invention is 
d ^ ttat ! d a l A y*** test was used tolompare the and-inflarrXtorV 

}^ 3 ^te^ de 21-ethy^rbonate (amponnd A) ^TOSkTiK 
1^21-tetrar^ l6>,17«KicetDx^(^^ © ti£ 

J^fl^oi^r^ co^poond^SSSeS 
Tie test is a modification of a method originally described bv ToneUL etal in 
Bndocraology 77 , 625 (1965). A vehicle con^^^^nl 5% dLSled 
^74% diethyl ether and 1% croton oil is nset. IntacZmakSy-oH raTare 
anestheazed, and the test compound is inimcted onto the- ea? as follows: 0.05 mL is 
20 STif ^ d , e °f the left ear and 0.05 mL is mwcted oZthe outsMe of 
20 the left ear. The vehicle containing the infant is given simultaneously with the^mtr- 
£!~™y 5°°^! nd i^ a,s J in - S con ? 01 8™* receive only the vehicle Bothers 
IJL^^?* 0 ™ adnmnstration of the compound, and pieces of uniform 
^ ?! P™*^ ™J* wl * a No. 4 cork borer. The pieces of ear are then weighed 
25 ^^f»^- m J V - ei8ht ""^ teween the two pieces of ear are determmd. 

25 with *e Si^e^^^ 25 

Table 1 

Compound No. of rats Dose range tested, <tg. Activity 1 *' 
A 84 0.1 — 2.7 390 

30 B 235 . 0.05-17 150 30 

w Hydrocortisone has an acuvity value of one. 

rpcr b l ^ *"? ^ data * Table 1, as measured by the rat-ear 

c^oSlcL DatC " *"* aS M ^rresponding 21-hydro^ 

35 WHAT WE CLAIM IS: — 

!• A compound of the formula: 3 
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Z 1 is a stogie or double bond, ^ 1 1 i 

Z A compound of Claim 1 wherein R* is methyl, ethyl, n-prqpyi, cydonexyJ, or 
cycbhexyhnethyL 

3. A compound of Claim 1 wherein R 4 is lower alkyl. 

4. A compound of Claim 3 wherein P and Q, together with the carbon atom to 
which they are joined are cyclopentyl ox cyclohexyl. 

5. A compound of Claim 4 wherein R a is hydrogen. 

6. A compound of Claim 4 wherein R* is fiuoro. 

7. A compound of Claim 3 wherein P and Q are methyl 

8. A compound of Claim 7 wherein R 3 is hydrogen. ^ 

9 As a compound of Oaim 8, 6a - fluoro - 11&21 - dihydroxy - 16a,17a - iso- 
propylideiiedioxypregn - 4 - ene - 3,20 - dione 21^thyl-K^aate. 

10. As a compound of Oaim. S, 6a - fiuoro - 11&21 - dihydroxy - 16a,17«- 
isopropylidenedioxypregna - 1,4 - diene - 3,20 - dione 21-ethylcarbonate. 

11. A compound of Oaim 7 wherein R* is fiuoro. 

12. As a compound of Oaim 11, 6a£a - difluoro - ll/?>2! - dihydroxy - 16a, 
17a * isopropylidenedioxypregn - 4 - ene - 3,20 - dione 21-ethylcarbonate . 

13. As a compound of Claim 11, 9a,110 - dichloro - 6a - fluoro - 21 - hydroxy- 
16a,17a - isopxopylidcnediaxypregna - 1,4 - diene - 3,20 - dione 21-ethyIcarbonate. 

14 The process for the preparation of a 21-carfaonate ester of the general 




wherein 

R 1 is fiuoro or chloro; 

R 2 is hydrogen, fluoro or cbloroj 

R 3 is hydroxy or when R* is chloro, R a can be chloro; 

R 1 is lower alky], cydoalkyl or aralkyl; 

P and Q are hydrogen, lower alkyl, halogenated lower alkyl, monocyclic cydo- 
alkyl, monocyclic aryl, monocyclic aryl lower alkyl, monocyclic heterocyclic or mono- 
cyclic heterocyclic lower alkyl or together with the carbon atom to which they are 
joined P and Q are cycloalkyi or monocyclic heterocyclic^ and Z 1 is a single or double 
bond; 

which comprises reacting together a corresponding 21-hydroxy starting steroid, 
and a chloroformate of the formula: 



ra* 



wherein R* is lower alkyl, cydoalkyl, or aralkyL m 

15. A compound according to Claim 1 substantially as herein described and 

^ m f<Pprocess according to Oaim 1 substantially as herein described and exempli- 

i7 v 2i-caibanate ester having the general formula as defined in Oaim 14 
when obtained by the process claimed in Claim 14 or Oaim 1$. 
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e A 1 th 5 a Peutic oompoation campnsing a compound as claimed in any one 
of to 13 or aaim v > or Oaim 17 and aWmaceuttad excipient. 

19. Therapeutic composition according to Oaim 18 substantially as herein de- 
scribed. 

MBWBURN ELLIS & CO., 
Chartered Patent Agents, 
70—72 Chancery Lane, 
London W.02. 
Agents for the A pplicants. 
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